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$I_{\lambda}[u]= \int_{\Omega}(\sqrt{1+|\nabla u|^{2}}-1)^{\gamma}dX-\lambda\int_{\Omega}F(X, u)d_{X}$ $(\gamma>1)$ (1)
, $f(x, u)= \frac{\partial F}{\partial u}(x, u)$
Euler
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$\Phi(t)=(\sqrt{1+t^{2/\gamma}}-1)^{\gamma}$ $t\geq 0$ ,
$S_{+}$ $W_{0}^{1,\gamma}(\Omega)$ , $tarrow+\mathrm{O}$ $tarrow+\infty$
$\Phi(t)/F(x, t)arrow \mathrm{O}$ $F(x, t)/\Phi(t)arrow \mathrm{O}$ ( )
$\lambda$ . - $F(x, u)=u^{q}$
, $\gamma^{*}=\frac{N\gamma}{N-\gamma}(1<\gamma<N),$ $\gamma^{*}=\infty(\gamma\geq N)$ $1<q<\gamma^{*}$
. [5] ( , $u_{\lambda},$ $v_{\lambda}$ (1)
critical point .)
$||\nabla u||_{L^{\gamma}(\Omega)}$ $||\nabla u||_{\Gamma}\gamma/\mathrm{n}\backslash$ $||\nabla u||_{L\gamma(\Omega)}$
( $\perp<\gamma<q/\angle\vee$ (111) $q/\angle^{-}<\gamma<q$











\S 2. Main result.
$\Omega$ $R^{N}$ , $\partial\Omega$ Dirichlet
$(\lambda, u)$ .
$\phi(t)=t^{p-2}$ , $f(\lambda, x, s)=\lambda|_{S}|^{p}-2s$






$p>1$ 1 $\lambda=\lambda_{*}$ . (Anane [1],
Sakaguchi [10] Lindqvist $[7, 8])$
(3) $\phi,$ $f$ .
$(\mathrm{A}0)$ $p\geq 2$ .
(A1) $T>0$ $\phi(t)\in C^{0}[0, \tau)\mathrm{n}C^{1}(\mathrm{o},T)$ .
(A2) $\lim_{tarrow+0}\frac{\phi(t)+l\emptyset\prime(t)}{(p-1)tp-2}=1$ .
(A3) $f(\lambda, x, s)\in C^{1}(\Lambda\cross\Omega\cross I)$ . , A $I$ $\lambda=\lambda_{*}$ $s=0$
$R$ .
(A4) $\lim_{sarrow+0}\frac{f(\lambda,x,s)}{|s|^{p-2}s}=\lambda$ $(\lambda, x)\in\Lambda\cross\Omega$ – .
(3) $(\lambda, u)\in\Lambda\cross W_{0}^{1,p}(\Omega)$ $S$ , $\Lambda \mathrm{x}W_{0^{1,p}}(\Omega)$
$(\lambda_{0},0)$ $S$ $\lambda=\lambda_{0}$ (3) ,
.
Theorem 1. $(\mathrm{A}0)-(\mathrm{A}4)$ (4) 1 $\lambda=\lambda_{*}$ (3) .
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\S 3. Outline of the proof.
.
(B1) $\tilde{\emptyset}|_{[0},\tau_{0)}=\emptyset,\tilde{f}|_{\Lambda\cross\Omega\cross}I=f$ $(0<\exists T0<T)$
(B2) $\tilde{\phi}\in c^{0}[0, \infty)\cap c1(0, \infty)$
$\tilde{c}_{1}t^{p-2}\leq\tilde{\phi}(t)+t\tilde{\phi}’(t)\leq\tilde{c}_{2}t^{p-2}$ , $\tilde{c}_{3}t^{p-2}\leq\tilde{\phi}(t)\leq\tilde{c}_{4}t^{p-2}$,
$|\tilde{\phi}’(t)|\leq\tilde{c}_{5}t^{p-3}$ on $[0, \infty)$
, $\tilde{c}_{i}>0(i=1, \ldots, 5)$ .
(B3) $\tilde{f}(\lambda, x, s)\in C^{1}(\Lambda\cross\Omega\cross R)$
$u\in W_{0}^{1,p}(\Omega)$ $R_{\overline{\phi}}(h)=u$ , $u\in W_{0}^{1,p}(\Omega)$
$F(\lambda, u)(x)=\tilde{f}(\lambda, x, u(x))$ Nemyckii operator , \eta
$u=R_{\overline{\phi}}(F(\lambda, u))$ , $R_{\overline{\phi}}(F(\lambda, \cdot))$
. $1<r<p^{*}$ $W_{0}^{1,p}(\Omega)\llcorner_{arrow L(\Omega}r)$ $L^{r’}(\Omega)-\rangle W-1,p(\Omega)$
’
















$u$ Lindqvist [8] Ladyzhenskaya-Ural’tseva [9,
97
p. 71] Lemma 5.1 $\langle$ , $\nabla u$ $\mathrm{D}\mathrm{i}\mathrm{B}\mathrm{e}\mathrm{n}\mathrm{e}\mathrm{d}\mathrm{e}\mathrm{t}\mathrm{t}\mathrm{O}[3]$
Tolksdorf [11] . .
$\mathrm{p}_{\mathrm{r}\mathrm{o}\mathrm{p}}\mathrm{o}\mathrm{S}\mathrm{i}\mathrm{t}\mathrm{i}\mathrm{o}\mathrm{n}1$ . $\{(\lambda_{n}, un)\}^{\infty}n=1\subset\Lambda\cross W_{0}^{1,p}(\Omega)$ (5) .
,
(i) $||\nabla u_{n}||L^{p(}\Omega)$ $||u_{n}||_{L^{\infty}(\Omega)}$ $||\nabla u_{n}||_{L}\infty(\Omega)$ .
(ii) $||\nabla u_{n}||L^{p(}\Omega)arrow 0$ $||u_{n}||_{L(}\infty\Omega$) $arrow 0$ $||\nabla u_{n}||L\infty(\Omega)arrow 0$ .
, .




$F_{\mu}(\lambda, u)(X)\equiv$ \mu $(\lambda, x, u)=\mu\tilde{f}(\lambda, X, s)+(1-\mu)\lambda|S|p-2s$
$(\lambda, v)\in\Lambda\cross W_{0}^{1,p}(\Omega)$ $H_{\lambda}^{\mu}(v)=R_{\psi_{\mu}}(F_{\mu}(\lambda, v))$ . , $u=H_{\lambda}^{\mu}(v)$




$\exists\epsilon>0,$ $\exists\delta_{0}>0$ $\mathrm{s}.\mathrm{t}$ .
(8)
$|\lambda-\lambda_{*}|\leq\in,$ $||\nabla u||_{L^{p}(\Omega)}\leq\delta_{0},$ $u-H_{\lambda}^{1}(u)=0$ $\Rightarrow$ $u\equiv 0$
,
$u-H_{\lambda}^{1}(u)\neq 0$ on $\partial B_{\delta}(\mathrm{O})$ $(\subset W_{0}^{1,p}(\Omega))$ (9)
$\deg_{W_{0}^{1}},p(\Omega)(I-H1B\lambda’\delta(\mathrm{O}), 0)=$ const. (10)
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$0<\delta\leq\delta_{0},$ $|\lambda-\lambda_{*}|\leq\in$ .
, (4) 1 $\epsilon\succ 0$
$|\lambda-\lambda_{*}|\leq\epsilon$ $\lambda=\lambda_{*}$
, $\lambda_{\pm}=\lambda_{*}\pm\epsilon$
$\exists\delta_{\lambda}\pm>0$ $\mathrm{s}.\mathrm{t}$ . $u-H_{\lambda\pm}^{\mu}(u)\neq 0$ on $\partial B_{\delta}(\pm \mathrm{O})\backslash \{0\}$ (11)
. , $\mu=\mu_{n}$ $u=u_{n}$ $\lambda=\lambda_{\pm}$
(4)
$\mu_{n}arrow\mu 0\in[0,1]$ , $u_{n}(\neq)arrow 0$ in $W_{0}^{1,p}(\Omega)$
Proposition 1
$w_{n}= \frac{u_{n}}{||\nabla u_{n}||L^{p(}\Omega)}arrow \mathrm{s}\mathrm{u}\mathrm{b}\mathrm{s}\mathrm{e}\mathrm{q}$
.
$\exists w_{0\neq 0}$ in $W_{0}^{1,p}(\Omega)$
, $\lambda=\lambda_{\pm}$ (4) , $w_{0}$ , $|\lambda-\lambda_{*}|\leq\epsilon$
$\lambda_{*}$ .
, Del Pino-Man\’asevich [2, Prop. 2.2]
$0\leq\mu\leq 1$
$\deg_{W_{0}^{1}’()\pm}p\Omega(I-H_{\lambda}^{\mu}, B\delta\lambda\pm(0),$
$\mathrm{o})$ $=$ $\deg_{W_{0^{\mathrm{p}}}}1,((\Omega)I-H^{0}\lambda\pm’ B\delta\lambda\pm(0), \mathrm{o})$
$=$ $\{_{-1}^{1}$ $(\lambda_{+}(\lambda_{-}=\lambda_{*}+\epsilon \mathrm{i})=\lambda_{*}-\epsilon)$ (12)
, $\mu=1$ (10) .
(5) $||\nabla u||L^{p}(\Omega)$ Proposition 1 (B1) (3) –
Theorem 1 .
Remark 1. (3) $\phi(t)=1$ Laplacian
. Del Pino-Man\’asevich [2]
$P$-Laplacian(i.e. $\phi(t)=t^{p^{-}-)}$’ .
.
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